Progesterone suppresses the fetal inflammatory response ex vivo.
Progesterone supplementation has been shown to be efficacious in preventing preterm birth. We sought to investigate the effects of progesterone on fetal inflammatory responses. Fetal mononuclear cells were isolated from umbilical cord blood and exposed to vehicle or progesterone (P4) for 1 hour prior to lipopolysaccharide (LPS) stimulation. Supernatants were assayed for tumor necrosis factor-alpha. Similar experiments were performed using cyclic adenosine monophosphate (cAMP) and progesterone modulators. The effect of P4 treatment on intracellular cAMP levels was also determined. LPS treatment led to a significant increase in cytokine production by fetal mononuclear cells. Despite the lack of detectable nuclear progesterone receptors, P4 suppressed this inflammatory response. R5020 (progesterone agonist), forskolin (cAMP inducer), and dibutyryl cAMP (cAMP agonist) all achieved immunosuppression. The cAMP antagonist, Rp-cAMP, blocked the inhibitory effect of progesterone. P4 significantly increased intracellular cAMP levels. Progesterone rapidly suppresses the fetal inflammatory response, possibly via nongenomic activation of the cAMP cascade.